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WINDING UNIT HAVING TAPS
CONFIGURED ON THE SUPPORT

BACKGROUND OF THE INVENTION

Field of the Invention:

The invention relates to a winding unit for connecting to
a high-voltage grid, having a winding which 1s embedded 1n
a solid msulating body, a first connection terminal which 1s
connected to a first winding end of the winding and 1is
arranged on a first support which 1s formed on the msulating
body, and a second connection terminal which 1s connected
to a second winding end of the winding, wherein the
winding comprises partial windings and taps, by means of
which the number of series-connected turns of the partial
windings can be adjusted, and which are respectively con-
nected, by means of an outgoing line which extends 1n the
insulating body, to a tap connection terminal which 1is
accessible from the exterior.

In practice, a winding unit of this type will be known to
a person skilled in the art, wherein the known winding unit
1s 1llustrated in an end face view 1n FIG. 1, and 1n a sectional
side view 1n FIG. 2. The known winding unmit 10 comprises
an 1msulating body which 1s configured 1n the form of a resin
block 11, 1n which a higher-voltage winding 12 1s arranged.
The higher-voltage winding 12 1s comprised of a first partial
winding 13 and a second partial winding 14, the mutually
facing winding ends of which are connected to tap connec-
tion terminals 5 or 6 by means of outgoing lines 15 and 16
which extend through the resin block 11, and are contact-
connectable from the exterior. Moreover, four further tap
connections 17 can be seen, which are likewise connected by
means of outgoing lines 18 to the tap connection terminals
3, 4, 7 and 8. Hereinafter, the term *“‘tap connection”
describes the location 1n the winding at which the respective
turn thereotf 1s contact-connected with the respective outgo-
ing line 18.

An upper main connection terminal 19 can be seen at the
free end of a support 1 which 1s formed on the resin block
11. A lower main connection terminal 20 1s correspondingly
configured at the free end of a support 2 which 1s likewise
formed on the resin block 11. In order to interconnect the
main connection terminals 19 and 20, 1t 1s necessary for two
tap connection terminals to be connected to one another. By
the connection of the tap connection terminals 35 and 6, the
number of series-connected turns of the higher-voltage
winding 12 1s at a maximum. Connection of the tap con-
nection terminals 4 and 7 results in the series connection of
an 1ntermediate number of turns, whereas a connection of
the tap connection terminals 3 and 8 results in the series
connection of turns, the number of which 1s comparatively
the smallest.

In FIG. 1, the tap connection terminals 3 and 8 are
interconnected by means of a terminal strip 21. Accordingly,
in the example represented, approximately -5% of the
nominal voltage can be tapped ofl at the main connection
terminals 19 and 20. By the connection of the tap connection
terminals 3 and 7, the prevailing voltage on the latter would
be of the order of -2.5% whereas, by the connection of the
tap connection terminals 4 and 6, the voltage which can be
tapped ofl would be of the order of +2.5%.

The known winding umt 1s handicapped by a disadvan-
tage, 1n that the outgoing lines 15, 16 and 18 which are
centrally routed through the resin block prevent the enclo-
sure of the higher-voltage winding in a shielding cage over
its entire periphery. In order to permit the passage of the
outgoing lines 15, 16 and 18, the shielding cage would be
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2

required to 1ncorporate an opening, as a result of which the
shielding effect would be negated.

SUMMARY OF THE INVENTION

The object of the mvention 1s the provision of a winding,
unit of the abovementioned type which permits the higher
voltage to be encapsulated 1n the resin block over 1ts entire
periphery, by means of a shielding cage.

This object 1s fulfilled by the invention by configuring the
tap connection terminals on the support.

Conversely to the known solution from the prior art,
within the context of the invention, the tap connection
terminals are no longer centrally configured on the msulat-
ing body or, in other words, the winding block, but are
configured 1n combination with one of the main connection
terminals on the support. As the support i1s generally
arranged at the end face of the higher-voltage winding which
1s arranged 1n the mnsulating body, the connecting lines of the
taps can also be brought out of the end face of the winding.
In this manner, connecting lines which extend out of the
insulating body 1n a transverse direction from a centrally
arranged tap 1n the mnsulating body are eliminated. Accord-
ingly, the winding unit can be equipped with a shielding 1n
the insulating body which entirely encloses the winding, in
the manner of a cage. The shielding 1s advantageously
arranged 1n the immediate vicimity of the winding. The
winding 1s advantageously a higher-voltage winding, which
1s consequently rated for higher voltages and lower currents.

Advantageously, each support assumes a rotationally
symmetrical configuration and 1s equipped with nibs,
wherein each support extends 1n a longitudinal direction,
and the tap connection terminals between two ribs are
arranged 1n an evenly-distributed manner over the periphery
of the respective support. According to this advantageous
configuration of the invention, ribs are provided on the
support 1 order to extend the path for creepage currents,
such that the latter, msofar as possible, are entirely sup-
pressed. Creepage currents are undesirable, as these can
compromise the dielectric strength of the insulating body.

Advantageously, the first main connection terminal 1s
configured at the free end of the support.

Advantageously, the first turn of the higher-voltage wind-
ing 1s connected to the main connection terminal by means
of an outgoing line which extends over the full length of the
support.

In one configuration of the invention, the tap connection
terminals are arranged with an offset in relation to the
insulating body, and are thus configured with a clearance to
the first main connection terminal.

In a further variant, all the tap connection terminals are
arranged at the same level, and are spaced from the first main
connection terminal by means of at least one rib. It 1s
appropriate that the number of turns between the first end
face turn of the winding and the taps should be as small as
possible. The potential difference between the {first main
connection terminal and the tap connection terminals on the
support would otherwise be too great for the latter to be
arranged 1n combination on one support and separated from
one another by one rib only.

Advantageously, the number of turns of the first partial
winding, the uppermost end face turn of which 1s connected
to the first main connection terminal and the final turn of
which 1s connected to a tap connection terminal on the
support, lies between 1 and 20, conversely to the number of
turns of the second partial winding, the first end face turn of
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which 1s connected to a tap connection terminal and the final
turn of which 1s connected to the second main connection
terminal.

Appropniately, a second support 1s provided, which
extends from the winding body at the free end thereof,
wherein the second main connection terminal 1s configured
at the free end of the second support. According to this
advantageous further development, two main connection
terminals are provided, each of which 1s arranged at the free
end of a support. Between the connection terminals, by
bridging of the appropriately selected tap connection termi-
nals, the number of turns between the first and the second
main connection terminal, and thus the voltage, can be
adjusted.

According to an appropriate further development with
respect hereto, the second support also comprises ribs. Here
again, the fTunction of said ribs 1s to extend the creepage path,
thereby increasing the dielectric strength of the winding
unit.

Advantageously, the insulating body and each of the
supports are comprised of a cured resin. As an appropriate
resin, epoxy resin can be considered for this purpose,
wherein appropriate admixtures are added to the resin for the
curing thereof. However, insulating bodies of resin will be
known to a person skilled 1n the art, such that any detailed
descriptions thereol can be omitted at this point.

According to a preferred configuration of the invention, a
flexible cap which 1s attached to the support 1s provided, the
function of which 1s to protect the tap connection terminals.
The cap, for example, 1s formed of a tlexible elastomer, and
serves for the exclusion of dirt, rainwater or similar. On the
grounds of the flexibility of the cap, the latter can be pulled
over the respective ribs of the support, optionally over the
tap connection terminals.

Further advantageous configurations and advantages of
the invention are the subject matter of the following descrip-
tion of exemplary embodiments of the invention, with
reference to the figures and the drawing, wherein identically
functioning components are 1dentified by the same reference
numbers.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIGS. 1 and 2 1illustrate a winding unit according to the
prior art in an end face view or a sectional side view,

FIGS. 3 and 4 illustrate a winding unit according to the
present mvention in an end face view or 1n a sectional side
VIEW,

FIGS. 5 and 6 illustrate an exemplary embodiment of a
support 1n a sectional side view or transverse view, and

FIG. 7 1llustrates an exemplary embodiment of the wind-
ing unit according to the mvention, 1n a perspective view.

DETAILED DESCRIPTION OF TH.
INVENTION

L1l

FIGS. 1 and 2 show a winding unit according to the prior
art, of the type which has already been described in detail,
such that any further representation can be omitted.

FIG. 3 shows an exemplary embodiment of the winding
unit 10 according to the invention, 1n an end face view. FIG.
4 shows the winding unit according to FIG. 3 1n a sectional
side view.

The winding unit 10 according to the invention repre-
sented 1n FIGS. 3 and 4 comprises a solid winding body,
which 1s configured as a resin block 11. A winding 12 1s
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4

embedded 1n the resin block 11. The winding 12 which, 1n
this case, 1s configured as a higher-voltage winding 12,
further comprises a first partial winding 13 and a second
partial winding 14, which are galvanically 1solated from one
another. The uppermost winding layer of the first partial
winding 13 1s connected to the first main connection termi-
nal 19 of a support 1 by means of an outgoing line 18. The
first main connection terminal 19 1s arranged at the free end
of the support 1, which 1s averted from the insulating body
11. The final winding layer of the first partial winding
13—as per the prior art according to FIGS. 1 and 2—is
connected by means of an outgoing line 15 to the tap
connection terminal 5 which, however, conversely to the
winding unit represented in FIG. 1, 1s configured on the
support 1. The same applies correspondingly to the tap
connection terminals 3 and 4, which are likewise connected
to taps 17 on the first partial winding 13. The first winding
layer of the second partial winding 14 1s in turn connected
by means of an outgoing line 16 to the tap connection
terminal 6, which 1s likewise arranged on the support 1. The
same applies correspondingly to the tap connection termi-
nals 7 and 8, which are connected by means of outgoing
lines 18 to taps 17 on the second partial winding 14. All the
outgoing lines 15, 16 and 18 of the partial winding 13, 14
thus extend through the support 1 to the terminals which are
configured thereupon. According to the invention, outgoing
lines 1n the center of the winding 12 and the winding body
11 are eliminated.

The partial windings 13, 14 moreover differ with respect
to the number of turns. Whereas, in the winding unit 11
according to FIG. 2, the first partial winding 13 and the
second partial winding 14 are virtually identically dimen-
sioned and comprise an approximately equal number of
turns, the first partial winding 13 1n the exemplary embodi-
ment of the mvention represented 1n FIG. 4 assumes sig-
nificantly smaller dimensions, and 1s provided with fewer
turns than the second partial winding 14. This provides an
advantage, 1n that it 1s not necessary for the outgoing lines
15, 16 and 18 to be routed over an unnecessarily long
distance, parallel to the winding 12, to the support 1 1n the
resin block 11, such that the winding unit 10 according to the
invention can be configured 1n a simpler and more cost-
cllective manner.

In FIG. 4, 1t can further be seen that the support 1 assumes
a rotationally symmetrical configuration and constitutes ribs
22, the function of which 1s to extend the creepage current
path and thus increase dielectric strength. It can moreover be
seen that all the tap connection terminals 3, 4, 5, 6, 7 and 8
are commonly arranged between the first and second ribs 23
and 24 of the support 1.

The support 2, at the free end of which the second main
connection terminal 20 1s located, 1s also equipped with
external ribs 22.

FIG. 5 shows the support 1 with the first main connection
terminal 19 in a sectional view, in which only the tap
connection terminals 7 and 5 can be seen, which are respec-
tively connected to the final and the first turn of the first
partial winding 13. The tap connection terminal 7 1s con-
nected by means of the outgoing line 18 to a tap 17 on the
second partial winding 14.

FIG. 6 shows the support 1 according to FIG. 5 1n an
overhead view. In this case, all the tap connection terminals
3.4,5, 6,7 and 8, together with the central connecting line
18 for the first main connection terminal 19, can be seen.

In FIG. 5, it 1s further shown that the first rib 23 incor-
porates an under-rib 25, which assumes an approximately
equal radius to the second rib 24. The tap connection
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terminals are arranged below the under-rib 25 and the
second rib 24. The second connection rib 24 1s configured
with a somewhat shorter radial dimension than the remain-
ing ribs 22 of the support 1. The pull-over fitting of a flexible
cap onto the second rib 24 and the under-rib 25 1s simplified
accordingly.

FIG. 7 shows a perspective representation of the winding,
unit 10, 1n which i1t can be seen that the tap connection
terminals 3, 4, 5, 6, 7 and 8 are evenly distributed over the
periphery of the support 1, and are thus arranged with an
equal radial spacing 1n relation to one another. The second
support 2, with the second main connection terminal 20, can
moreover be seen. The resin block 11 1s further represented,
in which a higher-voltage winding and two lower-voltage
windings are arranged. The higher-voltage winding 1s con-
nected on the mput side to the main connection terminals 19
and 20, wherein the lower-voltage windings are electrically
connected to the lower-voltage terminals 25. The winding
body 11 1s configured with a central mstallation opening 26,
which 1s provided for the accommodation of a core limb.
The core limb 1s part of a magnetizable core umt, which
extends around the winding body 11 in a crown-shaped
arrangement, for the iductive coupling of the windings,
although said unit 1s not diagrammatically represented.

The 1nvention claimed 1s:

1. A winding unit for connecting to a high-voltage grid,
the winding unit comprising:

a solid isulating body;

a first support formed on said insulating body;

a second support formed on said insulating body;

cach of said supports having a rotationally symmetrical

configuration and being equipped with ribs;

cach of said supports extending in a longitudinal direc-

tion;
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a winding embedded in said solid insulating body, said
winding having first and second winding ends, and said
winding including partial windings having series-con-
nected turns and taps for adjusting a number of said
series-connected turns;

a first main connection terminal connected to said first
winding end of said winding and disposed on said first
support;

a second main connection terminal connected to said
second winding end of said winding;

externally-accessible tap connection terminals disposed
on said first support, said tap connection terminals each
being disposed between two of said ribs and evenly-
distributed over a periphery of a respective one of said
supports; and

outgoing lines extending in said insulating body, said
outgoing lines connecting said partial windings to said
tap connection terminals.

2. The winding unit according to claim 1, wherein said
first main connection terminal 1s disposed at a free end of
said {irst support.

3. The winding unit according to claim 1, wherein said
second support extends from a free end of said insulating
body, said second main connection terminal being disposed
at said free end of said second support.

4. The winding unit according to claim 3, wherein said
insulating body and each of said supports are formed of a
cured resin.

5. The winding unit according to claim 1, which further
comprises a flexible cap attached to said first support for
protecting said tap connection terminals.

% o *H % x
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